Design, production, and characterization of a monomeric streptavidin and its application for affinity purification of biotinylated proteins.
To expand the application of the streptavidin-biotin technology for reversible affinity purification of biotinylated proteins, a novel form of monomeric streptavidin was engineered and produced using Bacillus subtilis as the expression host. By changing as little as two amino acid residues (T90 and D128) to alanine, the resulting mutant streptavidin designated DM3 was produced 100% in the monomeric form as a soluble functional protein via secretion. It remained in the monomeric state in the presence or absence of biotin. Interaction of purified monomeric streptavidin with biotin was studied by surface plasmon resonance-based BIAcore biosensor. Its on-rate is comparable to that of monomeric avidin while its off-rate is seven times lower. The dissociation constant was determined to be 1.3 x 10(-8)M. These properties make it an attractive agent for affinity purification of biotinylated proteins. An affinity matrix with immobilized DM3 mutein was prepared and applied to purify biotinylated cytochrome c from a crude extract. Biotinylated cytochrome c could be purified to homogeneity in one step and was shown to retain full biological activity. Advantages of using DM3 mutein over other traditional methods in the purification of biotinylated proteins are discussed.